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M306peT8HMe OTHOCMTCR K 06-beAMHeHHbIM 

(MapujeBbiM m ynpaBJiRioti^HM opMeHTaijMM) 
aneiapopeaicTMBHbiM ABHrarenbHww ycTBHOBKaM 
(03Pfly) flnn KOCMMMecKMx • annapaTOB (KA). 
HcnonbsoBaHMe: KA c flAepnofl 3nepreTMMecxoa 
ycTdHOBKoft. Cyu^HocTb M3o6peTeHHfl: e 03Pfly 
Ann KA. oqnepxamea ca«3«y MapujeBbix 3PA m 
caR3Ky 3PA opM6HTaL(MH annapaia no yrnaM 
Tanraxa, pbicxaHMR m Kpena, nocneAHRR 
BbinonH6Ha B BHAe veTwpex 6noxoB 
ABMraienefl, cmmmotpmmho pacnanoxeHMbix b 
nnocKocTM paaMeujeHMR MapujeBbix ABuraTeneii 
(MA). npH 3TOM nonapHo c ABuraTe/iRMw 
opHSHTai^HM pacnonoxBHO paBHoe hhcao MO. a 
oCTaxibHbie MA ycTanoaneHw paBHOMepHO b 
npoMexyTKax MexAy yxaaaHHUMM napaMM 
ABuraTemfl, npHMeM ABMraTenvi opvteHTaqvw no 
yrny xpena BbinonHeHu a Hanornn humm MA " 
ycraHoajieHbi 8 nape c hmmh. no KpaflHea Mepe 
napa AHaMeTpanbMO pacnonoxeHHbix MA, 
yCTaHoaneHHWX a napax c ABnraTenjiMM 



opueHTai^nn no yrny Kpewa. BbinonHeHW 
TpexicaHajibHbiMM, oamh ua kotopux MapweBwH. 
a Aaa Apyrux opneHTMpOBaHbi bo B33mmho 
npoTkiBononoxMbJx nanpa B/ieH max , 
nepneHAMKyjiRpHbix opueHTanMH MA, npn otom 
Bee xaHanbi napannenbHO noAwuoMenbi k 
OHepreTMHecKoft ycT3H0Bxe. Cnoco6 co3A3hmr 
ynpaBnRioii^MX momchtob no xaHanaM Tahtraxa m 
pbiCKaHnfl 3awi»osaeTcR b tow, mto 
oAHoapeMeHHO c BwiKNeHMeM QOHoro mam 
rpynnbi. 3PA opMemanMM BbixniOMaioT 
cooTBetCTBe hho oamh mum rpyhny 
Avi a Mei pa/ib ho npoTMBonanoxHbix MA- KpoMe 
Toro. b TpexxaManbHOM 3PA c saMKHyTbtM 
ApeflcpoM anexTpOHOB. npMMeHR6M0M b a3hhom 
OPAy. aHOAw-raaopacnpeAeAMTe/iM. mctomhmk 
Mdn-iMTHoro nona. MarHMTonposoA n nonwcHue 

H3KOH8MHMKM BbmOAHeHbl CneqMaAbHbJM 

obpasoM, ooecneHMBafoiAMM ynpomeHne 
ynpaBneHMR cMcieMoft 3Pfl m noBbiiueHMe 
HaAexHOCTM CHCTeMbJ. 3 c.n. 2 nn. 
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(57) Abstract: 

FIELD: space engineering. SUBSTANCE: 
combined electric jet- propulsion engine 
unit for spacecraft has cluster of cruise 
electric jet engines and cluster of electric 
jet engines for pitch, roll, and yaw 
orientation of the spacecraft. The 
orientation cluster is constructed as four 
engine assemblies arranged symmetrically in 
the plane of cruise engines. Each 
orientation engine is mounted in pair with 
the cruise engine. The remainder cruise 
engines are arranged uniformly in the spaces 
between the mentioned pairs of the engines. 
The roll orientation engines are the same as 
the cruise engines and mounted in pair with 
them. At least one pair of diametrically 
opposite cruise engines mounted in pair with 



the roll orientation engines are 
three-channel. One channel is cruise and the 
other two channels point in opposite 
directions perpendicular to the cruise 
engine orientation. All channels are 
connected with the power plant in parallel. 
The method of creating controlling moments 
of pitch and yaw channel includes connection 
of one or group of orientation electric jet 
engines simultaneously with disconnection of 
one or group of diametrically opposite 
cruise engines respectively. The 
three-channel electric jet engine has 
anodes-gas- distributors, magnetic field 
source, magnetic conductor and pole tips. 
EFFECT: simplified method of control and 
enhanced reliability. 4 cl, 2 dwg 
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H306peT6HM8 OTHOCHTCP X OO^eAHHeHHUM 

(MapujeebiM m ynpaanpJOinMM opkieHTauneA) 
3fieKTpopeairrviBHbiM ABHraTe/ibHbiM ycTanoBxaM 
{OSPflY) KocMMMeocvtx annapaTOB (KA) 
npewMymecTBeHHo c PAepHoR sHepreTMHecxofl 
ycTanoBKOfl (H3Y). 

KaK npaBvino, ABuraTenbHue ycraHOBKn KA 
coctopt M3 HecKoribKMx ABHraTenefl. Mapuiesan 
Tpra KOTopbix KanpaaneHa anonb era ocm 
H3BecT6H ero cnoco6 co3AaHMB ynpasnptomMX 
mombhtob no icaHanaM TaHraxa h pucxaHMP b 
T8KMX KA 33 CM8T paocornacoaaHMR TflfW 
yxaaaHHbix ABMraTenevi oTHoorre/ibHO aaAaHHofl 
ocm KA nyTeM ApoccennpoBaHUR tp™ oahoA 
rpynnw ABMraTenefl m cpopcwpoaaHHP 

npOTMBOnonOKHOfl OTHOCMTeAbHO OTOfl OCM 

rpynnw ABMraTenefl. 

Oahsko yxasaHHbiM cnoco6 ynpaBneHua KA 
no KawanaM TaHraxa m pbwaHMp npurpAeH b 
ochobhom npn Hcnonb30BaHun ABMraTeneM co 
cpaBHHTQ/ibHO oonbtuofl Tproft (TMna nopoxoBbix 
mam )KMAKOCTHbix paxeTHbtx ABwraTeneH). 

AnR KA c H3y. Mcnorib3yK)inMx 3P/jy b 
xanecTBe wapmeBbix ABMraTenefl opM bht3l(mm , 
Tatcofl cnocoo" He30(peiaMBeH, Tax ksk 

MBKCMMaXtbHafl myoMHa (feopCMpOBaHMR M 

Apoccan m poBBH m p OPf\ TMna, HanpMMep, 
CTanMOHapHoro nna3MeHHoro ABuraTeAR (Cnfl) 
cocTaanweT 20% (npn ycnoBMM Me weHb 
6oAbiuoro CHMxeHMn yAenbHbix peaxTMBHboc 
napaMeTpoB m pecypcoo Cllfl). l/baecTHO Taxxe, 
mto MaKoiManbHwft noTpeOHbifl ynpasnpJoiUMfl 
momcht Ha KA c A3Y DOAbUJMx pa3MepHOcrea 
cocTaBiipeT ot OAMoro ao HecxonbKwx KfM. Tax 
xax a cnyMae npMMeHeHwp 5R3Y aap KA c 3Pfly 
MaKCMManbHafl BenMMMHa nnena AMaMeTpanbHo 
pacnonoxeHHboc 3Pfl orpaHMMeHa yrnoBbiM 

pa3MeDOM (M3-38 npMMeHeHMP TeHeBOfl 

paAMai^MOHHOM 3auiMTbi) m, xaK n pas uno. He 
npeBbJiuaeT 10 m, to MMHMManbHbifl yposeHb 
T»rM a/ip co3flaHMfl Heo6xoflMMoro 
ynpaanptoujero MOMeHTa AonxeH npeBbiuraTb 
100 r. B to xb, BpeMR cpopCMposaHMe Ha 20% 
3Pfl MomHOCTbW Aaxe 25 kBt Aaei npMpocT 
Turn Bcero 25 r. 

noaTOMy' oonee acptfceKTMBMbiM cnoco&OM 
nonyMeHMfl ynpaBAPKXMMx mombhtob arm KA c 
W3y m 3Pfly PBnpeTCP ycTaHoaKa 3Pfl Ha 
xapABHHOM rtOABece, KaK 3To caenaHO a 
ynoMRnyToft Bbiuje ABMraTe/ibHovi ycraHOBKe. 
tao 12 MOHHba ABwraTeneH 3a cneT luapHHpHoro 
3axpenneHMp AonycxaiOT noBopOT Ha 
yron ±10°, T.e. ao 40° (ABnrarejin noaepHyTbi 
Ha 30° atw npeAOTBpai^eHMP aposMM KA ot 

MOHHOfl CTpyM) OTHOCMTe/lbHO npOAOnbHOM OCM 
KA, MTO A&dT BOSMOXHOCTb, M3MeHPP yPOA 
HaKHOHa BBKTOpa TflrM CMMMBTpHMMblX 
OTHOCMTOnbHO COOTBeTCTBy»OlHe« OCM 

ABHreTeneii, nonyMMTb ynpas/iPioiAMM momsht. 

HeAOcraTKaMM Tarofl 3Pfly m, 
cooTBOTCTBeHHo. cnoco6a nOAyMeHMP 
ynpaBAPwmMX momshtob pb/ipk>tch 

3HaMMTeribHOe CHVDKSHU© 3<ptpeKTMBHOM TPtM 

MapuieBOM ABMraTeAbHOM ycTaHOBKM hs 10-15% 

a TaOKO 3aTp3Tb» 3H6pTMM Ha MHOrOKpaTHblM 

noBOpor ABHraTeAeA m noHtixeKHap HaAexHocTb 
KapAaHHbix yanoa npM mx MHoropa30BOM paooTe 
b ycAOBMPX KocMMHecKoro saKyyMa. 

HaM6onee 6am3kmm k npeAnaraevOMy 

M306p©TGHMK) PBnPeTCP 
KOHCTpyKTMBHO-KOMnOHOBCWHaP CXeMa 
SneKTpOaiCTMBHOM ABMrSTeAbHOM yCTaHOBKM c 

PAepHbiM peaKTOpOM reHepaTopoM 

3/ieKTpMH 8CK0M SHGprMM. B KOTOpOM 

McnoAbsyeTCR /lynesoM npMHi^nn nocTpoeHMP 
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KA, no3Bon rkxjjmA noAyMMTb MMHMManbHyio 
Maccy paAMauMOHHOM 3au4MTbi |1) 3Pfly 
KOMnoHyeTCP a BMA6 nocneAOBaTenbHo 

COeAMH8HHblX OTCeKOB BHyTpM KOHMH8CKOrO 

o6-beMa, b BepuiMHe KOTopofo pacnono)KeH 
OT08K peaiaopa-reHeparopa. Bcaqa 3a 
pearropoM-reHepaxopOM m TeHeaofl saiAMTofl 
pacnonaraioTCP npeo6pa30BaTeAM 
3nexTpMHecKOM aweprMM, ABMrarenM opweMTauMM 
m oTceK MaptueBbfX 3PA OGbNHO Aaa 6noKa no 
HeTbipe 3Pfl opweHTauMM tov? )«e pa3MepH0CTM, 
hto m Mapweswe 3Pfl, pa3Meu4a»T 
HenocpeACTBeHHO 3a TeHeBOM paAMai^MOHHOv) 
saiAMTOM. TaKoe pacnonoxeHMe 3Pfly 
Heo6xoAMMO aar nOAyMeHMP MaKCMMaAbHoro 
aneMa. Mqmoht, C03A3BaeMbiA ABMraTeAbHOM 

yCTdHOBKOA OpMeHTBUMM, OOCTaBAPBT OT 0,1 ao 
HeCKOTIbKMX KTM. MaKCMMailbHblM MOMeHT 

co3AaeTCP BKAJOMeHHeM Aayx 3Pfl OpMeHTai^MM 
no xaHanaM TaHra>Ka m pbtcKaHMP mam AByx 3Pfl 
no KpeHy. 

Ann HeKOToporo cHMxeHMP Maccbi 
yK33aHHbrx 3Pfl opMeHTai^MM ohm MOrAM 6bi 
6wTb BbinonneHbt AByxKaHanbHWMM, T.e. c 
eAMHofl MarHMTHOM cMCTeMofl [2} B 3tom cAynae 
npoTOTMn coAepKan 6w 

aHOAbi-ra30pacnpeAenMTenM m xaroAbJ, 
pa3p«AHbie KaHanw, sAexTpoMamMT m 
MamMTonpoBOA, coctohiamm M3 nnocxMx 

nOJltOCOB M COeAMHeHHblX M6)KAy co6om 

cepAeHHMKOB. TpaxTbi npqaHM pa6osero Tena. 

HeAocTaTKaMM yKasaHHoro TexHMwecKoro 
peiueHMP BBiipjoTcp. BO-nepBbix, 
neooxoAMMoCTb saTpaT SHeprMM m pa&OHero 
Tena Ha nwTaHMe 3Pfl opweHTauuM m, 
Bo-BTopwx, BWHyjKAeHHoe pacnono)KeHMe 3Pfl 

OpMeHTaUMM B "ropPMeR" 30He, B KOTOpOM 

Tewnepaiypa cocTaBnpeT Donee 750 °C, mto 
3H3NMTenbHO CHUxaeT pecypc MHornx ysnoB 
snexTpopeaxTMBHbtx ABHraTeneii. 

TexHMHecKMM pe3ynbTaT npeAnaraeMoro 
M3o6pereHMR saxntonaeTCP b cneAy»iAeM: 

nonynMTb HyxHbiM ynpaBnptomwft momcht 
OTHocMTeAbHO ABHHOM ocm (T.e. no <aHany 
TaHraxa wnn pbtcxaHHR); 

o6ecneMMTb pasMemeHMe ABuraTeneii 
opMeHTai^MM b nape c MapujeBbiMM, 
CMMMeTpMHHo pacnonoxeHHbix B BMAe MeTbipex 
BnoKOB OTHOCMTenbHO ocefl b nnocxocTM 
MapujeBbix ABMraTeneM Tax, mto6u BxniOMeHHe 
no KpaMHefl Mepe oAnoro ABMraTeneR 
opueHTaunH m BbucnKxeHkie amb Me t pa Abno 
npoTMBononoxHoro aHanorMMHoro MapiueBoro 
ABMraTenp no3BOAPAo 6bi ynpaBnPTb momomtom, 
He MeHRR eenMHMHbJ MaptueBou Tprn; 

CyiAeCTBeHHO CHM3MTb SaTpaTbl 3HepTMH M 

paooMero Tena npM co3abhmm ynpaBJiPtomero 
MOMeHTa no KpeHy npn McnonbsoaaHMM 
TpexxaHanbHbix ABHraTeneA; 

3H3H HTen bHo coKpaTMTb Maccy OSPfly, a 
TaKxe nosbicMTb pecypc paooTw no cpaBHeHMio 
c MapuueaoM OPfly npoToTMna, Tax rax b 
npeAnaraeMOM M3o6peTeHHM Bee 3Pfl 
opneHTauMM paooTaioT hb co3ABHMe MapateBOfl 
Tprn; 

ooecnenMTb pacnonoxeHMe Bcex 
ABwraTeneii a "xonoAHofi" 3ohb KA. 

B npoTOTMne ABMraTeAM opMenTai^MM ah* 
cosAaHMp Heo6xoAMMbix no aenMMMHe 
ynpaanaiomHX mombhtob (aap yBeAM^eHMP 
nnena cnnbi) BbiHyxAenw 6biAM pacnonaraTb b 
"ropRHeB" 30He (TeMnepaTypa b soho Oonee 
750 o C j MenocpeACTaeHHO 3a TeneBOM 

paAMaUMOHHOM 3aiA^TOM, MTO C03ABBBAO 

6onbtuue TpyAHOCTM npn xohct pyM poBa hmh 3Pfl 
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opweHTauMM m AononHMTenbHo CHuxano MX 
pecypc. 

KpOMe Toro, npennaraeMwe TpexxaHanbHbie 
3PA 3H8MMT6fibH0 ynpomawT ynpaaneHMe KA no 

Kpeny, T3K <BK OHO 3aKJ"lK>M3eTCfl B OCM08HOM B 

oTKpbrrviM xnanaHa Ann noAanM paSosero Tana b 
cxoTBeTCTByKJii^MM ynpasnRJomKM Kawan. 

TexHMMecxM^ peaynbTaT AocTMraeTcw TeM, 
mto b ofrbeAHHeHHoA anerrpopeaxTHBHoR 
ABviraTenbHoA ycrraHOBKe Ann xocMMMecxoro 
annapaTa npeHMymecTBeHHo c nAepnofl 
3HepreTWMecxoa ycTaHoexoB [1} coAep»cau;eft 
CBR3xy Mapujeaboc anexTpopeaxTMBHbix 
ABuraTenert. pacnonoxeHHbix cmmm8Tpmmho 
OTHocuTenbHo npOAonbHofl ocm ycTaHOBXM b 
nnocKocTH, nepneHAMxynapHOfl, m CBaaxy 
sneKTpoaKTMBHbix ABuraTene^ opweHTaqnH 
annapaTa no ymaM TaHraxa, pbiocaHMR n KpeHa, 
csnaxa ABMrareneR opueHTai^MM ewnonHeHa b 
bkqb HBTbipex onoxoB ABMraTeneB, 
CMMMBTpMMHo pacnonojKeHHbix b nnocxocTM 
pa3MeujeHMfl MapiueBbix ABM/aTeneft, npvi stom 
nonapHo c ABMrarenRMM opMenraLiMM 
pacnonoxeno pasHoe Mucno MaptueBbOc 
ABwaTenefl, a ocTanbHbie MapiueBbie 
ABMraTenn cMOHTHposaHbJ paanoMepHO b 
npoMexyTKax Mex^ny ytca3aHHbiwn napaMu 
ABuraTeneR, npvmeM ABMraTe/m opMeHTau>iM no 
yrny KpeHa BbinonneHbi ananorwMHO MapiueebiM 
ABMraf ennM m ycraHOBneww a nape c hmmm. 

npM 3T0M B 06beAMHeHH0il 

snexTpopeaKTMBHOft ABMraTenbHOfl ycTanoBxe 
no xpaftHeti Mepe napa AwaMeTpanbHO 
pacnonoxeHHbix MapiueBbix ABMraTenew, 
ycTanosneHHbix b napax c ABMraTenaMH 
opMemai^MH no yrny KpeHa. ebinonneHbi 
TpexKaHanbHbiMM, oamh ms xoTopba MapweBbifl. 
a Aaa Apyrvix opneHTMpoBaHbi bo esanMHO 
npoTMBononoMHbtx HanpaaneHMpx, 
nepneHAHKynBpHwx opweHTauMM MaptueBbix 
ABwraTeneft, npn stom Bee Kananw 
napannehbHO noAxntOMeHw k 3H8pre™Mecxoft 
ycTaHoBKe. 

Cnocoo" cosAdHHR ynpaBna>omnx mombhtob 
no xaHanaM raHraxa m pbicxaHMa b yxa3aHHoft 
o6beAMHeMHOM anexTpopeaxTMBHofi 
ABKraTenbHon ycTaHosxe npu noAflepacaHuu 
HOMKHanbHoft BenuMMHbi MaptueBoR Tsrvs nyTeM 
BxnioMeHMn cooTB6TCTBy»ou^HX 3Pfl opueHTaiu™ 
f2) 3ax/»6MaeTCB b tom, mto QOHoapeMeHHO c 
BxmoMeHneM oAHoro win rpynnu 3Pfl 

OpM8HTai^MM BblKniOMaiOT, C0OTB8TCTB8HH0, QOMH 

ww rpynny AHaMeTpanbHo npoTMBononoMHbix 
waptueBbix 3PfX. 

KpOMe toto. b TpexxaHanbHOM 
anexTpopeaxTMBHOM ABMrsTene c 3aMKHyTWM 
ApeR$OM anexTpOHoa o6-beAnnenHoR 
anexTpopeaxTMBHOft ABwraTenbHOfl ycTaHOBXM, 
coAepxamefl MapiueBbifl m ab3 ynpaanfliomMx 
xaHana c ycraHOBneHHbiMM b hmx 
aHOAaMM-ra30pacnpeAenMTennM w, 
coeAMHeHHWMn c cucTeMaMM nooaMH rasa w 
xaTQAaMvt, mctomhmk MamuTHoro nonp, 
MarHMTonposoA w nontocHb^e HaKOHeMHMXM, 
MarHHTonpoaoA QbinonHeH b BviAe T-o6pa3Ho 

coeflUHQHHWx Mexay COOOft CepAe^HUKOB. 

nonxx^bie HaxoHeMHMKM xa)KAoro xaHana 
BbinonHeHbi a BkiAe cpnanuea n 
nepneHAnxynnpHO OTorHyTbix nenecTxoB, b 
xoTopbix Bb/nonHeHbi yxa3aHHb»e xaHanu. npn 
3tom b cMCTeMax noA3MM ra3a b 
aHOAbi-ra3opacnpeAenviTenM ycTaHoaneHbt 
>KMnnepw, rkiApaa/iUMecicne conpoTuaneHHfl 
KOTOpbix Ann Maptuesoro n ynpaangKHUMX 
xaHanoa coothocrtcp xax (100K/n-1): 1, rAe K 
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HMcno TpeXKaHanbHbrx ABHraTeneR; n o6mee 
wicno MapujeBbtx ABHrarenefl. 

Ha (pur. 1 tooopatfeH MexopoviTanbHoro 
KOCMHMectcn^ annapaT (CyxcMp) c PAepHOiS 
3wepr eTHM8Cxo^ ycTaHoexoR 1 . 

BbtpaoaTbiBaiou^eA 3nexTp03Hepni)o Ann 
nMTaHun oObeAviHeHHOd anexTpopeaxmBHoft 
ABMraTenbHoA ycTaHosxM, pacnonoxeHHoA 3a 
T6HQBOM paAwaMHOHHOfl 3ainnTo» 2: 03PAy 
CMOHTMposana a oTHOCMienbHo "xonoAHOtT 
30He 3a xonoA^nbHMXOM-M3JTyMaTeneM 3 m 

TennOBbtM aXpaHOM 4 H COCTOm M3 CMCT6Mbl 

xpaHeHvin n noAaMn paobviero Tena 5 h 
ycTaHOBneHHbix Ha otxmahwx tuTanrax 6 
3neKTpopeaKTHBHbtx ABKraTaneA Tuna GI^Q. 
npviMeM AauraTenH 6 opueHTamiH (no xananaM 
TaHratta n pbicxanvin) b KonvwecTBe, KpaTHOM 
MeTbipeM (b AaMHOM cnynae BoceMb no Mttcny 
ABktraTeneA opueHTaunn b 3Ppy npoTornna), 
ycraHoaneHbi no oxpyKHocTu (b paoo^eM 
nonojKeHMn) b nnocKocTH MapujeBbtx 
ABMraTeneR 9 AnaMeTpanbHO npoTMBononoxHO 

M CMMMOTpWMHO OT HOCMT efl bHO KOOPA^HaTHblX 

ocefi KA. ripn 3tom b nape c xa>xAtJM H3 
ABktraTeneA 8 opneHTa^n pacnonoxeHW 
BoceMb Maptueabfx ABMraTe/ieA 9, a ocTanbMwe 
MapujeBwe AsnraTenn (b paccMaTpviBaeMOM 
npHMepe 12 ujt.) cmohtmpobbh w paBHOMepHO b 
MeTbtpex npoMexyTOMHwx cexropax oxpy>KHOCTn. 
KpoMe toto, no xpaftHefi Mepe oAwa napa us 
A^aMeTpanbHO npoTMBononoxwbix Mapiueabix 
3Pfl 10 BbinonH8Ha TpexKananbHaa c oCHOBHbiM 
MapuieBbJM KawanoM tov) Me pasMepHOCTH, mto m 
Ha ApyrHX MapujeBbtx 3Pfl, m AByMn B3bmmho 
npoTMBononoJKHbiMM KaHanaMH 7 MeHbtueft 
pa3MepHOCTn, ocb xoTOpwx nepneHAwxynBpHa 
ocvi ocHOBHoro xaHana n pacnonoxena B 
nnoCKOCTM ABMraTenbHoA ycTanoexn, npyineM 
Bee xaHanbi napannenbHo noAxntOMeHbi k 
OHepreTKHecKoA ycTaHoaxe. 3a 03Pfly 
pacnonoxeHbi npn6opHbii* otc8k 11m nonesnaR 
Harpyaxa 12. 

Ha 0nr. 2 noxasawa xoHCTpyxu.nfi 
rpexxaHanbHan 3Pfl Ann yxasaHHOft OSPfly, b 
KOTopoft aH0Abi-ra30pacnp8AenMTenw 13 n 14 
cooTBeTCTBeHHo Mapiueaoro h ynpaBTflwiAero 
pa3p«AHbix xaHanoa 15 n 16 ycTanoaneHbi 

COOCHO C T-06pa3HO COeA^HeHHblMM 

cepA8MHMxaMM 17 m 18 MamMTonpOBOAa 19. 
npn 3tom nnoi^aAb nonepeMHoro ceMeHMs 
L^HTpanbHoro cepAewHMxa 17 MapUieBoro 
xaHana Bbi6pana BABoe oonbUjeA, mbm y 
nepHcpepMMHbix oepAeMHtixoa 18, Ann 
o6ecneMeHHR nocroR hct aa MarHHTHoro nOTOxa. 
3nexTpoMaoivfr 20 ycraHoaneH Ha i\e HTpanbHOM 
cepA8MHHK6 17. PasMepw MapiueBoro 15 w 
ynpaanqwiAero 16 pa3pHAHbix tea Han ob 
BbiopaHbi ms ycnoB^P nocTORHcraa nnoTHOcTn 
Toxa b xaHanax. Tax. Anp Mapiueaoro 3Pfl Jma 
CHJX MOiu,HOCTbX5 25 kBt npM cpeAneM 
fluaweTpe D 250 mm h lunpHHe xaHana H 36 mm 
nnOTHOCTb Toxa ] paana j= U nDH 140 mA/cm 2 . 

tlpM OAHHSKOBbtX HanpflXQHKW M finOTHOCTM T0K3 

nnotuaAb nonepeMHoro ceseHna xaHana 
ynpasn«K)mero 3Pfl cocTaBJiaeT, nanpwMep. 9 

CM npH MOIUHOCTM, 3aTpaMMBa6MOM Ha 

ynpaaneHMe no xpeHy, 10% ot moiahoctm 
Mapiueaoro 3 Pfl, hjo npM AM8M8Tpe xana/ia 100 
mm AaeT ujMpMHy 9 mm. HapyMHbie nonK)ca 
TpexxaHanbHoro ABuraTen* BbinonHeHbi H3 
cnnaBa 49KO m MMeoT 0opMy i^eHTpanbHoro 
43nani^a 21 c nepneHAMxynBpHO oTornyTbiMM 
nenecTxaMM 22 c OTBepcTMRMH now 
coot BeTcr By kxi|M6 paapPAHbie xananw. B 
TpaxTax noABMM pa6oMero Tena b aHOAbi 13 m 14 
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ycTanoBneHbi XMxnepbi 23 m 24 oootB8tcT88hho 
APR Mapiueaoro m ynpaBnpjomero xaHanoB. 
CooTHoujeHne mx rMApaBnMMecxMX 
conpOTMBneHMM" (100 VJn rfle K mmoio 
TpexicaHa^bHbix ABMraTenefi b 03Pfly; n 
KonMMecTBO MapiueBux 3P£|. B yxa3aHHbix 
Tpaiaax nojoaviM paooMero rena ycTaHoaneHbt 
OTcesHwe xnanawbt 25 h 26 cooTeeTCTeeHHO aor 
noAaMM paOotero Tena b MaptueBwA icaHan m 
ynpaBnfliomMe xaHanw TpexxaHanbnoro 3Pfl. 
Me»<ay pa3paoHbiMw xaHanaMM 15 n 16 
ycTaHOB/ieH xaTOA 27, o6ecneMMBa>omMfl 
3mmccmk> aneiapOHOB Ann HeflTpanvoaqviM 
MOHHoro noroxa *a paspaonyx xaHanoB 
ABMraTenn. 

npeanaraeMafi OSPfly paobTaeT 

OlBAytOlUHM 06pa30M. 

flpM ABMK6HMM KA TO 3aAaHH0M" TpaeXTOpMM 

pa6oTaioT Bee MapweBbx* 3Pfl. xpoMe 
pe3ep8Hbix, Ha hom n HanbHo m pexMMe. npM 

He06X0flMM0CTM KOppeKTHpOBKM TpaeKTOpMM OO 

xananaM raHraxa vtn* pucxaHMP OAHOBpeMeHHo 
BUKniOMaioT napy MapiueBboc ABMraTenefl 9 

COOTBSTCTBBHWO OTHOCMTenbHO OCM Y W1H Z M 

BKnKMaioT napy ABMraTenefl 8 opweHTaqviM, 
pacnonoxeMHba AMaMeTpa/ibno 
npoTviaononowMo BbJxniOMeHHbiM ABuraTenflM 9 
oTHOcwTenbHO HyxHofl ocm. Tax K3K ABwraTenn 8 
m 9 awanorMMHw Apyr Apyry. to MapujeBap Tflra 
OSPfly He M3MeH«eTCP, a ynpaanptomMfl 
mombht no xaHany TaHraxa una pbtcxaHUP, 
paBHbiS npoki3eeAeHvi)o AnavieTpa. Ha kotopom 
ycTaHOBneHbi ABMraTenM, Ha tpp/ yxa3aHH0R 
napy ABMraTenefi atip paccMaTpMBaeMoro 
npMMepa cocTasnpeT BenwHMHy nopBAxa 
Merbipex ktm. 

flpM Heo6XOAMMOCTV1 COSAaHMfl 

ynpaBAflWiAnx momshtob no xanany xpeHa no 
xpaftHefi Mepe a AByx AMaMeTpanbHO 
nporuBononoKHbJX TpexxaHanbHbtx ABuraTenax 
10, ece rpn KaHana xoTOpbtx na panne ribHO 
noAxnwMeHbi k MCTOMHwxy snexTponMTaHMP (fl3y 
1), nepepacnpeAe^fltoT pa6oHee Teno, chmxop 
Ha aenvwHHy n/K, pacxoA e Mapujeebie 
paapHAHbie xaHanw 15 m OAHOBpeMeHHo 
noAaBan sto paconee Teno a ynpaBnptouiMe 
paapPAHbie Kawanbt 16, pacnonoxeHHbie Ha 
03Pfly nn6o no nacoBotf, n*6o npoTMB MacoeoM 
CTpenxw (xax noxa33Ho Ha o>mM). Anp 
yxaaaHHoro nepepacnpeAeneHMP pa6oHero Tena 
b napannenbHo noAxniOMeHHwe k MCTOMHMxy 
anexTponnTannfl paspBAHbie xananu 
TpexxaHanbHbtx 3PA 10 OTxpbtBaWT 
cooTBeTCTsyiouv'O napy xnananoa 26, m 
paboMee Teno o6paTHO nponopijMOHanbHO 
rMApasnHMecKMM cbnpoTMBneHHPM KMxnepoB 23 
k 24 pacnpeAenReTcn Mex^qy KananaMH 
yxasaHHbix ABKraieneM. 

CHuxeHne pacxoAa b nape MapiueBbix 
ABMraTeneS Ha BenuMMHy n/K, BWOpaHO M3 
cneAytoinMX coo6paxeHHii. (TycTb momcht no 
xpeHy co3AaeTc« npvi paooTe K xaHanoa (K 
MeTHoe HMcno). TorAa pacxoA G,<p pa6oHero 
Tena. Heo6xOAMMbiM An« cosabhhb M ^ Ha 
nnene R, npM yAenbHofl mre P yA , pasHOfl 
yAenbHOM TBre Mapujeeoro 3Pfl. paeeH 

OTHoujeHwe 3Toro pacxoAa k pacxoAy 
G ok TpexxaHanbHbix flBMraTeneii 
Gkp/Gc <5 

Ecnn ynecTb, mto ynpaaneHwe no xaHanaM 
xpena, pbiCKaHMn h Tanraxa boabtcb c 
ncnonb30BaHMeM 3P/J, nMeK5iunx npaxTHMecxn 
oAMHaKosyio MapiuesyK) T«ry h cmmmct pmmho 
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pacnonoweHHbot npaxTMMecxM Ha OAMHaxoBbix 
nnesax R, w mto Ann cosAaHviB. nanpHMep. 
ynpaanpioiAero MOMeHTa M p no xanany 
pbicxaHMB noTpe6yeTCP HecviMMeTpMMHoe 
BKnioseHMe m ABxraTenefi, to 
G^/G w nVK M^Mp 

now co6niOAeHMM ycnoBn». mto noTepvi 

34)CpeKTMBHOCl M3ptLt8BO^ TRRi 03Pfly 

cocTa&nfflOT 1% (T.e. Mapuieaan mra 
ABKraTenbHofl ycTaHOBXM b npeflenax tomhoctm 
M3MepeHMR He MGHweTCfl). moxkho noxasaTb, MTO 
(G«p/n^M).10O 1, rAe^M pacxoA paooMero 

rena b oahh MapuieBbiM 3Pfl hah 

G^Go. -n/K 100 1 K/n nVK M^Mp -100. 
OxoMwaTenbHo mcdkho 3anncaTb 
G^Go, n/100 K rA8 n/K b M^,; 

b K03Cp£pH4MeHT, 3aBMCPU^nfl ot MMcna 

ABMraTeneR, Hcnonb3yeMbix no xaHanaM 
pwcKawHA m xpena; 

M^Mp saAaeTCP npw pa3pa6oTxe cucTeMbi 
ynpaaneHMp KA. 

TaicviM o6pa30M, ahh paccMOTpeHHoro 
npMMepa wiweeM: n 20, K 2, KXAa G^p/G^ 
1/10 m npvi 3dA3HH0M M„p/M p m n/K 
onpeAenweTCB ico34>4)ML|neHT b. 

HanpMMep, Ann paccMaTpMBaeMoro s 
npniwepe Mexop6uTanbHoro oyxcupa npn 
M^p/Mp 0.05 u n/K I0,b 200, T.e. nVK 2 unw 
m 4, T.e. Ann co3AaHnfl ynpasnflioiAero woMenia 
no xanany pwcxaHUB (unw TaHrswca) HyxHO 

HeCMMMGTpKMHO OTHOCWTBnbHO 

COOTBeTCTByWlueS OCM BXAJOMMTb MOTbipe 

ABMraTenn. 

TaKMM o6pa30M, ahp ynpaaneHMfl KA no 
xpeHy HeooxoAMMo s nape Mapwesux 
TpexxaHanbHbtx 3Pfl yMeHbUJMTb pacxoA 
paooMero Tena b MaptueBbie Kawanbi na n/K, m 
noAaTb paooMero Teno e cooTBeTCTByiou^Me 
ynpaBnPtoiAne xaHanbt. flnn ototo b TpaxTbt 
no Aa mm paooMero Tena b TpexxaHanbHbtx 3 PA 
ycTaHoaneHbi x<MKnepbt 23 w 24, 
rMApaBnMMecxMe conpoTManeHMn xoTopbix 
COOTHOCflTCB K8K (100K/n -1):1, T.e. adp 
paccMaTpMBaeMoro npMMepa 9:1. 

OopMyna n3o6peieHHH: 
1 . O&beAMHeHHafl snexTpopeaxTMBHaB 
ABMraTenbHap ycTaHoexa xocMMMecxoro 
annapaTa, coAepxatAan MaptueBbie 
dnexTpopeaKTMBHbie ABMrarenn, pa3MemeHHue 
CMMMdTpMMHo OTHocMTenbHo npoAonbHofl OCM 
xocMMMecxoro annapaTa b nnocxocTM, 
nepneHAMxynRpHoii otoR ocm, m 
anexTpopeaxTMBHwe ABMraTenM opneHTai^MM no 
yrnaM Tanraxa. pbicxaHMp m xpeHa. 
OTnunaioinaBCfl TeM, hto ABMraTenw opweHTauMM 
no yrnaM TaHraxa h pbtcxaHMP crpynnMpoaaHbt b 
MeTbipe 6noxa c paBHbtM mmctom ABMraTeneA b 
x8)kaom 6noxe, ycTaHoaneHHbix cmmm6tpmhho 

OTHOCMTen bHO npOAOAbHOM OCM ABMraTenbHOM 

ycraHOBKM a nnocxocTM pa3MeiAewMB MapiueBbtx 
ABMraTeneA, nacTb Mapmesbix ABMraTenefl 
ycraHOBneHa coBMecTHO c ABMraTenpMM 
OpMBHTaqMM, npMMBM MMCno MapujeBbix 
ABuraiene^ b xaxAOM 6noxe paBHO MMcny 
ycTaHOBneHHbtx b neM ABnraTene^ opMeHTai^MM, 
ocTanbHwe MaptueBbie ABMraTenM pa3MeineHbt 
paBHOMepHO b npoMewyncax we>KAy 6noxaMM 
ABMrareneM, npwneM ms hmx no MeHbuieR Mepe 
napa AHaMeTpanbHo pacnonoxeHHbix 
BbinonHeHa b bmao TpexxaHanbHbtx 
anexTpopeaxTMBHbtx ABMraieneii, oamh m3 
xaHanOB xaxAoro M3 kotopux BbtnonHeH 
MapiueBbtM, a ABa ApyrMX opneHTupOBant>i 
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B33MMH0 npOTHBOnonO)KHO B finOCKOCTM, 

nepneHQHKyiinpHO^ HanpaaneHwo opneHTauw* 
Mapmesux ABHraTe/ieB, npn^eM ace xaHanbi 
nofl«tntcNeHbi k 3HepreTMMeacofl ycTaHOBxe 
napannanbHO. 

2. Cnoco6 C03ABHH3 ynpaanmoujvtt 
M0M6HT0B no xaHanaM TaHraxa m pbrcxaHvin 
KOCMMMecxoro annapaia c o6beAHHeHHoft 
3nexTpopeaKTMBHon ABvtraTe/ibHoA ycTaHOBxoR, 
BicnioMaioiMMa ooyiaHMe MOMema cmji 
oTHocMTeribHo saAaHMofl ocm ynpaaneHMP nyTeM 
BicnkNeHUfl oahoto nrin rpynnw 
aneKTpopeaKTMBHbOc ABnraTe/ieR opueHTaL^nn, 

OT/lVNaiOU^HACfl T6M. ^TO 0flHOBpeM8HH0 C 

BKntOMeHMeM ABMraTeneA opHemaupn 
BbiKnK>MaioT oflMH una rpynny AH3MeTpanbwo 
npOTMBono/iojKHO pacnonojtceHHux MapujeBboc 
aneKTpopeaKTMBHbtx ABMraieneiS. 

3. TpexKaKa/ibHWM anexTpopeaKTKBHwfl 
ABHratenb, coAepoKamnfl MapiueBua n ABa 



ynpaan*Jomnx toHana c ycTaHoaneHHWMM b hkx 
aHQAaMM rasopacnpeflennTenflWM m xaTQoaMvi. 

WCTOMHMK MarHMTMOrO ROJlfl, MarHMTOOpOBOA H 

nantocHbie HaxOH8MHHKM, npnM8M KaHanw 

C8R33HW C CMCT6MaMH nQflaMM ra33. 
5 OTTlHMaKMUHilCH TeM, MTO MarHMTOTpOBOA 

BbtnonHeH b BHQe T-o6pajHO cswaHMbrx Me*fly 

COGCH CepAeMHMKOB, nO/lKXHbie HaK0H6MHMKVt 

Ka)KAoro KBHana Bwno/iHeHbi s bhab <£naHueB, 
CHa6xsHHbix pacnonoxeHHbiMM non npflMbw 

10 yr/iOM k hum nenecTKaMM, b icofopwx 
BwnofiHeHw ona/ibi ABMrarenR, a CHcreMW 
noAa^M ra3a b aHOAb*-ra30pacnpeAanMTenn 
cHaOxeHw «MKnepaMM. rnApas/iHMecKMe 
conpoTMsneHMB KOTopux aha MapiueBoro m 
ynpaBnfliou^ero KaHa/iOB othdchtca KaK 

/5 (l00K/n1)1, 

tab K MMcno TpexicaHa/ibHwx AfinraTenefi; 
n o6mee mmcho wapweebix ABHraTenevi 
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*ENER= Q25 96-149743/L5 *RU 2Q40445-C1 

Spacecraft combined electro-reactive drive unit - whose pitching and yaw angle orientation engines are 
grouped into four blocks 

ENERGIYA RES PRODN ASSOC CONSTR BUR 92.05.22 92SU-5043219 

(95.0727) B64G 1/40 

The unit has a nuclear power plant (1) with radiation protection (2), a refrigerator-radiator (3) an heat screen 
(4). The stationary plasma engines are fitted on hinged rods (6). The orientation engines (8) are placed along 
the periphery in the route engine (9) plane diametrically opposite and symmetrically w.r.t. the spacecraft 
coordinate axes. The anode-gas distributors (13,14) of the route and controlling discharge channels (15,16) 
are fitted coaxially with T-shaped connection cores (17,18) of the magnet conductor (19). The electromagnet 
(20) is fitted inside the central core (17). 

USE/ ADVANTAGE - In spacecraft. Required controlling moment is formed w.r.t. given axis. Bui. 
21/27.7.95 (7pp Dwg.No.1,2/3) 
N96-125957 
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